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,QJHQHUDOUHGXFLQJ*+*HPLVVLRQVDQGLQFUHDVLQJ
VHTXHVWUDWLRQ LQ DJULFXOWXUH LV QR HDV\ WDVN HLWKHU
FRQFHSWXDOO\RULQSUDFWLFH%XWWKHUHDUHDWOHDVWÀYH
FOHDUH[FHSWLRQVSOXVRQHSRVVLEOHH[FHSWLRQDWWKH
FRQFHSWXDOOHYHO
)LUVW DYRLGLQJ RSHQ EXUQLQJ RI ELRPDVV UHGXFHV
HPLVVLRQV*LYHQWKDWRSHQELRPDVVEXUQLQJLVWKH
WKLUGODUJHVWFRQWULEXWRURIGLUHFW*+*HPLVVLRQVIURP
DJULFXOWXUH²DFFRXQWLQJIRUPRUHWKDQSHUFHQW
²DIWHUQLWURXVR[LGHHPLWWHGIURPIHUWLOL]HGVRLOVDQG
PHWKDQHIURPHQWHULFIHUPHQWDWLRQLQUXPLQDQWVWKHUH
LVDFRQVLGHUDEOHDQGXQGRXEWHGPLWLJDWLRQSRWHQWLDO
OLQNHG WR WKLV 6PLWK HW DO E %HOODUE\ HW DO
,QPRVWLQGXVWULDOL]HGFRXQWULHVRSHQEXUQLQJ
RIELRPDVVLVSURKLELWHGEXWLQGHYHORSLQJFRXQWULHV
LWLVVWLOOFRPPRQSUDFWLFH
6HFRQGUHGXFLQJWKHJOREDOQXPEHUVRIUXPLQDQWV
ZRXOG GLUHFWO\ UHGXFH WKH FRUUHVSRQGLQJ PHWKDQH
HPLVVLRQV WKDW DFFRXQW IRU DERXW  SHU FHQW RI
WRWDO GLUHFW *+* HPLVVLRQV IURP DJULFXOWXUH 6PLWK
HW DO E %HOODUE\ HW DO  7KLV LV PDLQO\
DQ LVVXH IRU LQGXVWULDOL]HG OLYHVWRFN V\VWHPV DQG
QRW IRU VPDOOKROGHUV 'XH WR FDUERQ VHTXHVWUDWLRQ
LQSDVWXUHVSDVWRUDOOLYHVWRFNV\VWHPVFDQHYHQEH
FDUERQQHXWUDOLIVWRFNLQJUDWHVDUHDGHTXDWHO\ORZ
7KLUG²SHUFHQWRIIRRGLVORVWJOREDOO\PDLQO\
DV D UHVXOW RI ZDVWDJH LQ LQGXVWULDOL]HG FRXQWULHV
DQG E\ VWRUDJH ORVVHV LQ GHYHORSLQJ FRXQWULHV
$YRLGLQJORVVHVDQGZDVWDJHZRXOGWKHUHIRUHUHGXFH
WKH RXWSXW QHHGHG DQG WKH FRUUHVSRQGLQJ *+*
HPLVVLRQV*RGIUD\HWDO*LYHQWKHPDJQLWXGH
RIORVVHVDQGZDVWDJHUHGXFLQJWKHPLVHVVHQWLDOLQ
DQ\HIIHFWLYHFOLPDWHPLWLJDWLRQSROLF\IRUDJULFXOWXUH
)RXUWK FRQYHUVLRQ RI SDVWXUHV DQGRU IRUHVWV WR
DJULFXOWXUDO ODQG DQG RI IRUHVWV WR SDVWXUHV QHHGV
WREHUHGXFHGDVWKLVOHDGVWRKLJK&2HPLVVLRQV
RIURXJKO\WKHVDPHRUGHUDVWRWDOGLUHFWDJULFXOWXUDO
*+* HPLVVLRQV 6PLWK HW DO E %HOODUE\ HW
DO,QVRIDUDVVXFKODQGXVHFKDQJHLVGXH
WR DQLPDO KXVEDQGU\ DQG IHHGVWXII SURGXFWLRQ IRU
UXPLQDQWVLGHDOO\WKLVUHGXFWLRQVKRXOGEHFRPELQHG
ZLWKUHGXFHGDQLPDOQXPEHUV
)LQDOO\WKHPLWLJDWLRQSRWHQWLDORIFDUERQVHTXHVWUDWLRQ
LQ RSWLPDOO\ PDQDJHG DJULFXOWXUDO VRLOV VKRXOG EH
H[SORLWHG 7KLV SRWHQWLDO LV RI WKH VDPH RUGHU RI
PDJQLWXGHDVWRWDODJULFXOWXUDOHPLVVLRQV6PLWKHWDO
D%HOODUE\HWDO6RLOFDUERQORVVHVFDQEH
UHGXFHGDQGVHTXHVWUDWLRQLQFUHDVHGE\DSSOLFDWLRQ
RI RUJDQLF IHUWLOL]HUV PLQLPDO VRLO GLVWXUEDQFH DQG
SODQWLQJOHJXPHOH\VLQFURSURWDWLRQV
&RQFHSWXDOO\ WKHVH ÀYH DVSHFWV DUH XQFRQWHVWHG
EXWUHJUHWWDEO\WKH\DUHWKHRQO\RQHVRIVXFKFODULW\
DQGLPSRUWDQFH$GGUHVVLQJWKHRWKHUPRVWUHOHYDQW
HPLVVLRQ VRXUFHV LQ DJULFXOWXUH HJ QLWURXV R[LGH
HPLVVLRQVIURPVRLOVPHWKDQHIURPULFHSURGXFWLRQ
PDQXUHPDQDJHPHQWLVRIWHQKLJKO\FRPSOH[7KHUH
DUHLQGLFDWLRQVWKDWDFWLRQVDQGVWUDWHJLHVUHODWLQJWR
HDFKRIWKHVRXUFHVPD\UHGXFHHPLVVLRQVEXWWKH
$EVWUDFW
0LWLJDWLRQLQDJULFXOWXUHQHHGVWREHEDVHGRQWZRSLOODUV
 7HFKQLFDOO\QLWURJHQLQSXWVVKRXOGEHUHGXFHGRUJDQLFIHUWLOL]HUVVKRXOGUHSODFHV\QWKHWLFIHUWLOL]HUV
DQGVWRUDJHORVVHVVKRXOGEHPLQLPL]HG,QWHJUDWHGV\VWHPVZLWKFORVHGHIÀFLHQWQXWULHQWF\FOHV
VKRXOGEHWKHRUGHURIWKHGD\LQWKHIXWXUH
 6RFLDOO\IRRGZDVWDJHVKRXOGEHPLQLPL]HGDQGPHDWFRQVXPSWLRQUHGXFHG
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KLJKGHJUHHRIFRPSOH[LW\DQGFRQWH[WGHSHQGHQF\
RI WKH XQGHUO\LQJ SURFHVVHV DQG WKHLU LQWHUDFWLRQV
ZLWKRWKHUSURFHVVHVRIWHQKLQGHUFOHDUVWDWHPHQWV
)RUH[DPSOHUHGXFHGQLWURJHQLQSXWWHQGVWRUHGXFH
QLWURXVR[LGHHPLVVLRQVEXWFRQVLGHUDWLRQVRIRWKHU
FKDUDFWHULVWLFV RI D ORFDWLRQ DQG FURSSLQJ V\VWHP
VXFKDVWHPSHUDWXUHKXPLGLW\VRLOW\SHFURSVDQG
IHUWLOL]HU W\SHV PD\ GRPLQDWH RU UHGXFHG ÁRRGLQJ
RI ULFH ÀHOGV FXWV PHWKDQH HPLVVLRQV EXW WHQGV WR
LQFUHDVH QLWURXV R[LGH HPLVVLRQV 1HYHUWKHOHVV
LQGLFDWLRQV DUH VWURQJ HQRXJK WR PHQWLRQ UHGXFHG
QLWURJHQDSSOLFDWLRQVDVDVL[WKUHDOLVWLFRSWLRQWKH
ULJKWW\SHSODFHUDWHDQGWLPLQJRIQLWURJHQIHUWLOL]HU
DSSOLFDWLRQV DUH LPSRUWDQW IRU PRUH GHWDLOV VHH
0OOHUHWDOD0OOHUDQG$XEHUW
5HJDUGLQJ HPLVVLRQV IURP HQHUJ\ XVH DJULFXOWXUH
SOD\VDPLQRUUROHIDUPPDFKLQHU\DFFRXQWVIRURQO\
SHUFHQWRIGLUHFWDJULFXOWXUDO*+*HPLVVLRQVZKLOH
HIÀFLHQF\LPSURYHPHQWVLQLUULJDWLRQZRXOGFRQWULEXWH
VRPHZKDWPRUHDVLUULJDWLRQDFFRXQWVIRUDERXW
SHUFHQWRIHPLVVLRQV%HOODUE\HWDO+RZHYHU
UHGXFWLRQRIHQHUJ\XVHDORQJWKHDJULFXOWXUDOYDOXH
FKDLQKDVXQGRXEWHGPLWLJDWLRQSRWHQWLDO7KHUHDUH
VLJQLÀFDQW HPLVVLRQV IURP WUDQVSRUW SURFHVVLQJ
DQGVWRUDJHDOORIZKLFKDUHDWWULEXWHGE\HPLVVLRQ
LQYHQWRULHV WR VHFWRUV RWKHU WKDQ DJULFXOWXUH 7KXV
LQFUHDVLQJHIÀFLHQF\DQGUHGXFLQJWKHDPRXQWRIURDG
DQGDLUWUDQVSRUWZRXOGFRQVLGHUDEO\UHGXFHHPLVVLRQV
IURPWKHIRRGV\VWHPIRUPRUHLQIRUPDWLRQRQVXSSO\
FKDLQUHODWHG *+* HPLVVLRQV VHH FRPPHQWV E\
5XQGJUHQ.UDLQ/LQQHDQG*DHEOHULQWKLVFKDSWHU
5HJDUGLQJWUDQVSRUWLWLVZRUWKSRLQWLQJRXWWKDWWKHUH
LV VLJQLÀFDQW PLVUHSRUWLQJ RI HPLVVLRQV LQ QDWLRQDO
*+*LQYHQWRULHVDVLPSRUWVDUHQRWDFFRXQWHGIRU
1DWLRQDO ERXQGDULHV DUH WKH EDVLV IRU HPLVVLRQV
DFFRXQWLQJ DQG ´JUH\µ HPEHGGHG HPLVVLRQV LQ
LPSRUWHGSURGXFWLRQLQSXWVDQGFRQVXPSWLRQJRRGV
DUHDGGHGWRWKHEDODQFHRIWKHFRXQWULHVRIRULJLQ
7KLVFRQVLGHUDEO\GLVWRUWVQDWLRQDOHPLVVLRQVIURPWKH
IRRGV\VWHPVRIFRXQWULHVZKHUHLPSRUWVDQGH[SRUWV
SOD\DFUXFLDOUROH
:LWKWKHVHUHPDUNVZHKRSHWRKDYHRIIHUHGVRPH
RSWLRQV DW WKH FRQFHSWXDO OHYHO $W WKH SUDFWLFDO
OHYHO WKHUH DUH VRPH GLIÀFXOWLHV EXW GLIIHUHQWLDWLQJ
WKUHHSKDVHVKHOSV3UDFWLFDOLPSOHPHQWDWLRQPHDQV
RIIHULQJLQFHQWLYHVDQGHVWDEOLVKLQJPRQLWRULQJDQG
HQIRUFHPHQWPHFKDQLVPV
3URYLGLQJLQFHQWLYHVDQGHQIRUFHPHQWDUHDFKDOOHQJH
LQPDQ\UHVSHFWVEXWPRQLWRULQJLVUHODWLYHO\HDV\IRU
WKHÀYHSURSRVDOVRXWOLQHGDERYHDYRLGLQJEXUQLQJ
UHGXFLQJDQLPDOQXPEHUVDYRLGLQJORVVHVDQGZDVWH
DQG SUHYHQWLQJ GHIRUHVWDWLRQ DQG ODQG FRQYHUVLRQ
0RQLWRULQJ VRLO FDUERQ FKDQJHV FDQ EH PRUH
GHPDQGLQJEXWLWLVIHDVLEOH*LYHQWKHQHFHVVLW\RI
IXQGDPHQWDO FKDQJHV LQ DJULFXOWXUDO SURGXFWLRQ LQ
RUGHUWRLQFUHDVHLWVVXVWDLQDELOLW\WKHVHÀYHDVSHFWV
QHHGWRSOD\DFHQWUDOUROHLQDQ\PLWLJDWLRQSROLF\
IRUDJULFXOWXUH,QDGGLWLRQUHGXFLQJQLWURJHQLQSXWV
VKRXOGEHDNH\SROLF\WDUJHWDQGFKDQJHVLQKRZ
HPLVVLRQVIURPLPSRUWVDQGH[SRUWVDUHDFFRXQWHG
IRUDUHQHHGHGWRHQDEOHXQELDVHGDQGPRUHDFFXUDWH
DVVHVVPHQWVRIFRXQWULHV·HPLVVLRQV
:H GR QRW WRXFK RQ HQIRUFHPHQW KHUH EXW ZKDW
IROORZVDUHVRPHUHPDUNVRQDFWLRQVWKDWQHHGWREH
WDNHQWRPRYHWRZDUGVDPRUHVXVWDLQDEOHDJULFXOWXUDO
V\VWHPDVRXWOLQHGDERYH
)LUVWRSHQEXUQLQJRIDJULFXOWXUDOZDVWHVKRXOGEH
SURKLELWHG DV KDV EHHQ LPSOHPHQWHG VXFFHVVIXOO\
E\LQGXVWULDOL]HGFRXQWULHV,QIRUPDWLRQDQGWUDLQLQJ
DQGLIQHFHVVDU\HYHQVRPHÀQDQFLDOVXSSRUWVKRXOG
DFFRPSDQ\VXFKDEDQ7KLVZLOOSDUWO\LQÁXHQFHZHHG
DQGSHVWPDQDJHPHQWDQGDOWHUVRPHQXWULHQWÁRZV
WKRXJKVRPHDGGLWLRQDOLQYHVWPHQWRUODERXUFRVWV
PD\ DFFUXH HJ LQ VXJDUFDQH ZLWKRXW SUHKDUYHVW
EXUQLQJ 7KH ELRPDVV QRW EXUQHG LV D YDOXDEOH
UHVRXUFHZKLFKFDQEHXVHGDVVRXUFHPDWHULDOIRU
FRPSRVW RU PXOFK LH DV RUJDQLF IHUWLOL]HU RU IRU
ELRHQHUJ\SURGXFWLRQ&OHDUO\WKHVHDOWHUQDWLYHXVHV
QHHG WR EH VXSSRUWHG E\ LQIRUPDWLRQ DQG WUDLQLQJ
DQGSHUKDSVDOVRE\LQYHVWPHQWVXSSRUW7KHUHPD\
EH VRPH RSWLRQV IRU REWDLQLQJ ÀQDQFLDO DVVLVWDQFH
IURPWKHFDUERQPDUNHWVHJUHQHZDEOHHQHUJ\RU
FRPSRVWLQJSURMHFWVXQGHUWKH&OHDQ'HYHORSPHQW
0HFKDQLVPV
6HFRQG UHGXFHG DQLPDO QXPEHUV DQG ODQGXVH
FKDQJH FDQ EH DGGUHVVHG RQ WKH SURGXFHUV· VLGH
WKURXJK RSWLPDO VWRFNLQJ UDWHV HIÀFLHQW JUDVVODQG
PDQDJHPHQWDQGSDVWRUDOLVPIRUHVWSURWHFWLRQDQG
ODQGXVHOHJLVODWLRQ$QRSWLPDOFRPELQDWLRQRIFURS
IDUPLQJ DQG DQLPDO KXVEDQGU\ SURGXFHV WKH PRVW
HIÀFLHQW QXWULHQW F\FOHV +RZHYHU UHGXFLQJ DQLPDO
QXPEHUV LV XVXDOO\ QRW DQ LVVXH IRU VPDOOKROGHUV
LQ GHYHORSLQJ FRXQWULHV DQG DQLPDO KXVEDQGU\
LV HVVHQWLDO IRU WKHLU IRRG VHFXULW\ $FWLRQV RQ WKH
SURGXFHUV·VLGHZRXOGLQFOXGHPDNLQJLQSXWVPRUH
H[SHQVLYH DQG FRUUHVSRQGLQJO\ LQFUHDVLQJ RXWSXW
SULFHVZKLFKWRVRPHH[WHQWZRXOGUHGXFHGHPDQG
2QWKHGHPDQGVLGHLWLVSULPDULO\DQLVVXHRQDJOREDO
VFDOHDQGFRQFHUQVPDLQO\PRUHZHDOWK\FRQVXPHUV .H\'HYHORSPHQW&KDOOHQJHVRID)XQGDPHQWDO7UDQVIRUPDWLRQRI$JULFXOWXUH
ZKRVH LQFUHDVLQJ GHPDQG IRU PHDW DQG GDLU\
SURGXFWVQHHGVWREHGLVFRXUDJHG2QHSRVVLEOHZD\
WRUHGXFHGHPDQGZRXOGEHE\LPSRVLQJD´PHDWWD[µ
WLHGWRWKHHPLVVLRQVIURPDQLPDOV,WLVKRZHYHU
TXHVWLRQDEOHZKHWKHUSULFHLQFUHDVHVFRXOGEHKLJK
HQRXJKWRDFKLHYHWKHQHFHVVDU\UHGXFWLRQVWKHUH
DOVRQHHGVWREHDGLVFXVVLRQRIFRQVXPHUEHKDYLRXU
OLIHVW\OHVDQGTXDOLW\RIOLIHDQGKRZWKHVHDUHOLQNHG
WRH[FHVVLYHFRQVXPSWLRQDQGPHDWFRQVXPSWLRQLQ
SDUWLFXODU
7KHWKLUGLVVXHFORVHO\UHODWHGWRWKHLVVXHRIIRRG
ZDVWDJH FRQFHUQV FRQVXPHU EHKDYLRXU DQG
SHUFHSWLRQVRITXDOLW\IUHVKQHVVDQGQHHGVZKLFKDUH
GHFLVLYHLQWKLVUHVSHFW0DNLQJIRRGPRUHH[SHQVLYH
WKURXJK LQWHUQDOL]DWLRQ RI DOO H[WHUQDO FRVWV ZRXOG
KHOSEXWDVSHFWVRIMXVWLFHQHHGWREHNHSWLQPLQGDV
VLJQLÀFDQWSULFHLQFUHDVHVDIIHFWWKHIUHHGRPRIFKRLFH
RIOHVVZHDOWK\SHRSOHPXFKPRUHWKDQWKDWRIZHDOWK\
SHRSOH 7KXV DJDLQ VXVWDLQDEOH OLIHVW\OHV QHHG WR
EHFRPHDPDMRUFRQVLGHUDWLRQLQSROLF\GLVFXVVLRQV
IRUDGHWDLOHGGLVFXVVLRQRIWKHVHDVSHFWVVHHWKH
FRPPHQWDU\RI5HLVFKLQWKLVFKDSWHU
7KHRWKHUDVSHFWRIZDVWDJHLVVWRUDJHORVVHVLQPDQ\
GHYHORSLQJFRXQWULHV,QWKHVHFRXQWULHVLQYHVWPHQWLQ
VWRUDJHDQGSURFHVVLQJIDFLOLWLHVDQGLQIRUPDWLRQDQG
WUDLQLQJZRXOGJUHDWO\KHOS7KLVVKRXOGEHRISULPDU\
LPSRUWDQFHDVLWZRXOGUHGXFHWKHQHHGHGOHYHODQG
LQWHQVLW\RIDFWLRQVRQWKHRWKHUDVSHFWVPHQWLRQHG
KHUH (DFK XQLW ORVV DYRLGHG UHGXFHV SUHVVXUH RQ
SURGXFWLRQ 7KXV LW LV OHVV DERXW DGGLWLRQDO PRQH\
QHHGHGIRUWKHVHPHDVXUHVWKDQDERXWDVKLIWLQIRFXV
RQZKHUHWRFKDQQHOWKHPRQH\WKDWDOUHDG\ÁRZVLQWR
DJULFXOWXUHDQGWKHIRRGV\VWHPVHHWKHFRPPHQWDU\ 
RI3DUÀWWDQG%DUWKHOLQWKLVFKDSWHU
)RXUWK UHGXFHG QLWURJHQ LQSXWV FDQ EH DFKLHYHG
WKURXJK UHJXODWLRQ IROORZLQJ WKH H[DPSOH RI WKH
VXFFHVVIXO (8 1LWURJHQ 'LUHFWLYH 7D[LQJ LQSXWV LV
DQRWKHU RSWLRQ D KHDY\ FDUERQ WD[ ZRXOG VHUYH D
VLPLODUJRDOGXHWRWKHXVHRIIRVVLOIXHOIRUV\QWKHWLF
IHUWLOL]HU SURGXFWLRQ +RZHYHU QLWURJHQ UHJXODWLRQ
VKRXOGJRIXUWKHUWKDQRQO\LQSXWUHGXFWLRQ&ORVHG
QXWULHQWF\FOHVDQGLQFUHDVHGXVHRIRUJDQLFIHUWLOL]HUV
VKRXOG EH WKH ÀQDO JRDO DV WKLV ZRXOG DOVR KDYH
KLJKO\EHQHÀFLDOHIIHFWVRQVRLOFDUERQOHYHOVDQGWKH
FRUUHVSRQGLQJPLWLJDWLRQVHHWKHFRPPHQWDU\RI/HX
ODWHULQWKLVFKDSWHU
7KLV LV OLQNHG WR HIIRUWV IRU LQFUHDVLQJ VRLO FDUERQ
VHTXHVWUDWLRQ7RDFKLHYHWKLVWKHQHFHVVDU\VWHSV
LQFOXGH DEROLVKLQJ VXEVLGLHV IRU V\QWKHWLF IHUWLOL]HUV
DQG VXSSRUWLQJ RUJDQLF IHUWLOL]HUV UHGXFLQJ VRLO
GLVWXUEDQFHLQWLOODJHRSHUDWLRQVDQGSODQWLQJOHJXPH
OH\VLQFURSURWDWLRQV6XSSRUWVKRXOGFRQVLVWRIERWK
LQYHVWPHQWVXSSRUWDQGH[WHQVLRQVHUYLFHVHJIRU
RSWLPDO FRPSRVWLQJ DQG FRPSRVW XVH $GGLWLRQDO
EHQHÀWV IURP KLJKHU VRLO FDUERQ OHYHOV LQFOXGH
LPSURYHGVRLOVWUXFWXUHVRLOIHUWLOLW\DQGVRLOOLIHZKLFK
FRQWULEXWH WR ZDWHU KROGLQJ DQG UHWHQWLRQ FDSDFLW\
ZLWKFRUUHVSRQGLQJSRVLWLYHHIIHFWVRQFOLPDWHFKDQJH
DGDSWDWLRQLHLQFUHDVHGUHVLVWDQFHWRGURXJKWDQG
H[WUHPHZHDWKHUHYHQWV
)LQDOO\HPEHGGHGHPLVVLRQVQHHGWREHPDGHYLVLEOH
1DWLRQDO*+*LQYHQWRULHVVKRXOGEHDPHQGHGWRWDNH
LQWRDFFRXQWLPSRUWVDQGH[SRUWVLQRUGHUWRREWDLQD
IXOODQGPRUHDFFXUDWHSLFWXUHRIQDWLRQDOHPLVVLRQV
DQG QRW RYHUORRN WKH UHVSRQVLELOLWLHV RI FRQVXPHUV
DEURDG